Enzymatic and nonenzymatic production of free radicals from the carcinogens 4-nitroquinoline N-oxide and 4-hydroxylaminoquinoline N-oxide.
The anion radicals of 4-nitroquinoline N-oxide (4-NQO) and 4-nitrosoquinoline N-oxide (4-NOQO) carcinogens were detected and characterized by electron spin resonance (ESR) spectroscopy. The structures of the radical intermediates were examined by density functional theory (DFT) at the level of hybrid unrestricted uBecke3LYP. The formation of superoxide anion radical catalyzed by flavin-containing enzymes such as cytochrome P450 reductase or xanthine oxidase in the presence of 4-NQO or 4-nitroquinoline N-oxide was studied by spin-trapping experiments. In this case, the ESR signal of the 5,5-dimethyl-1-pyrroline N-oxide (DMPO)-superoxide radical adduct was observed, and its formation was inhibited by superoxide dismutase (SOD). No ESR signal was detected when the two-electron-transferring flavoenzyme DT-diaphorase (NADPH-quinone oxidoreductase) was used. The above is consistent with a one-electron reduction in the metabolism of these nitro compounds to anion free radicals by various flavoenzyme reductases.